Volume 4 -Issue 1 | DOI: http://dx.doi.org/10. 16966/2470-6086.150 Studies have shown that among the numerous nutritional causes for the development of obesity, low calcium intake could contribute to its physiopathology not being limited to the known health benefits of bone, but it has also been associated with protection against diseases such as hypertension, some types of cancer, renal lithiasis, insulin resistance, diabetes, prevention and control of obesity by inducing increased parathyroid hormone and calcitriol for influx of intracellular calcium into adipose tissue would stimulate expression of enzyme fatty acid synthetase, by inhibiting lipolysis, promoting lipogenesis and reducing fat oxidation [4] [5] [6] [7] .
Introduction
Obesity is a chronic disease of multifactorial origin, has been widely studied in recent years due to risks to the development of co morbidities and significant reduction life expectancy it imposes on patients [1] . In Brazil, obesity affects 18.1% of the male and 19.6% female population, according to the Surveillance Research on Risk Factors and Protection for Chronic Diseases by Telephone Inquiry [2] .
Responsible for a high morbimortality is considered a determinant factor for the development diseases such as hypertension, dyslipidemias and also increases the risk for colon and postmenopausal breast cancer, in addition to insulin resistance and type 2 diabetes [3] . 
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Clinical experiments
Food frequency assessment: The food frequency assessment was based on semi quantitative questions of calcium foods source intake such as milk and dairy products (whole milk, any flavors and fat contents conventional yoghurt, white cheese, cottage cheese and Brazilian creamy cheese), fresh and canned fish (sardines), dark green leafy vegetables (kale, broccoli), adapted from Food Frequency Questionnaire (FFQ) [17] .
As this identifies stratified frequency in levels (≥ 2 times/ day, once/day, 5-6 times/week, 2-4 times/week, once/week, 1-3 times/month, rarely and never), it was necessary grouping to allow application of statistical tests: frequency of daily consumption (≥ 2 times/day and once/day) for frequent consumption and other frequencies for low consumption which was compared to recommendations of Food Guide for Brazilian Population (2009) [18] .
The formets definition was used criteria established by defined according to the National Cholesterol Education Program Expert Panel III [19] .
The anthropometric data were obtained by measuring body weight (without shoes and use light clothing) Welmy ® digital scale, model R104 (kg). For height stadiometer was used. Waist circumference was measured by a non-elastic tape measure at height of umbilical scar. Height and weight were used to calculate BMI.
For systemic arterial hypertension diagnosis data from the clinical record were used aneroid sphygmomanometer UNITEC model AD2 mechanical [19] .
Laboratory parameters: Fasting glycemia (enzymatic method), triglycerides (enzymatic assay method) and HDL-c (homogeneous enzymatic assay method) were measured at the Central Laboratory of Santa Casa Medical School, São Paulo [19] .
Data analysis
In statistical analysis, Statistical Package for Social Sciences (SPSS), version 13.0 was used. For qualitative variables, absolute (n) and relative (%) frequencies were presented. For quantitative, summary measures were presented (mean, median and standard deviation). Student-t or Mann-Whitney, Chi-square (association) or Fisher Exact tests were used and a significance level of 5% (p<0.05) was adopted. 
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Results and Discussion
In this present study, 84 women, 52.4% OG (n=44) and 47.6% EG (n=40) were evaluated, with a mean age of 41.4 years calcium food sources and obesity. Prospective studies have investigated the role of dairy consumption in weight change and risk of overweight or obesity and whether these associations depend on initial body weight [8] .
Recent studies suggest that consumption of dairy products and associated nutrients components may have a protective effect against some components of the Metabolic Syndrome (MetS). The population study The Development of Coronary Artery Risk in Young Adults (CARDIA) [9] identified lower frequency of dairy consumption in overweight than in eutrophic individuals and observed inverse associations between frequency of dairy intake for development of obesity, abnormal homeostasis glucose, blood pressure elevation, and dyslipidemiaia in both sex, Black, White and overweight [10] .
The consumption of dairy products in the country and the world has decreased fundamentally due to the substitution of sweet beverages, a situation of particular concern when milk and its derivatives are replaced by soft drinks. This tendency has a negative effect on bone health due to the inadequate availability of mineral or substances contained in soda that prevents calcium fixation in bone matrix [9, 6, 11, 12] .
There is a high prevalence of adults who cannot reach the recommended of calcium intake, between 1,000 and 1,200 mg/day for men and women [13, 14] . The dairy foods intake has also been inversely associated with the occurrence of one or more components of MetS. Set of metabolic disorders, is characterized by the presence of hypertriglyceridemia and low HDL-c, hypertension, visceral obesity and glucose intolerance. Insulin resistance is the nucleus of this phenomenon and its occurrence is associated with an increased risk for cardiovascular disease [15, 16] .
From these data, we hypothesize that if adequate dietary calcium intake seems to have a protective character for diseases such as obesity and MetS, and are recognized as important risk factors for the development of cardiovascular diseases adequacy of diet may be a factor of relative simplicity to be adjusted.
As the current state of knowledge about the association between dairy consumption, obesity, and MetS in women remains contradictory and inconclusive. The purpose of this study was to compare intake of dietary sources of calcium in Brazilian obese and non obese women and relationship between their consumption and MetS occurrence.
Methods
Design and group description
A cross-sectional study was carried out at Outpatient Clinic of Severe Obesity of Santa Casa Medical School in 2011, 44 women with BMI ≥ 35 kg/m 2 , aged between 25-65 years, with an indication for surgical treatment of obesity (Obese Group) were evaluated. For the Eutrophic Group (EG), 40 women with a similar age to OG and BMI between 18.5 kg/m 2 -24.9 kg/m 2 were considered. Socio-demographic characteristics were analyzed such as ethnicity, schooling, marital and professional status. (Table 1) . Among obese, 61.4% were white and 36.6% other races (Afro-American). Eutrophic 67.5% was white and 32.5% other races (Afro-American). 25% of the obese had basic schooling and while among eutrophic 25% higher education.
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The MetS association among of obesity presence (Table 2) was an expressive form in OG (70%). The data found in this group reiterate studies demonstrating a high prevalence of MetS in obese individual [10, 19, 20] .
A cohort study of more than 10,000 American women demonstrated a significantly lower prevalence of MetS among those with the highest consumption of dairy products and calcium supplements; however in this study no association was found between the consumption of the recommended portions of dairy products with the presence of the syndrome also for each of its components [21] .
Calcium can be acquired through daily intake of food sources, among which are dairy products which have high bioavailability due to Vitamin D content and presence of lactose, which increases its absorption [20] . However, data on the frequency of dietary intake revealed a very low daily intake of dietary sources of calcium of great bioavailability (from milk and dairy products) in groups, with emphasis on both "rarely" consuming milk and milk products (Table 3) .
In order to observe consumption of calcium source foods, FFQ was used, which was adapted only to food sources of calcium and habitual Brazilian consumption. As FFQ identifies the stratified frequency in 8 levels, it was necessary to group frequency of consumption as the daily frequency for "frequent", the weekly frequency for "moderate" and monthly or rare frequency for "rare", so that it allows application statistical tests. Thus, a statistically significant difference was observed in yoghurt consumption (P=0.02) and sardines (P=0.01) ( Table 4) .
When stratification is reduced to frequent and moderate intake, it is not possible to find the statistical difference.
Studies have shown that frequent consumption of sardine would have cardiovascular protective effect in postmenopausal women possibly not only due to high calcium content, as other nutrients including protein and taurine could play a role in their insulin sensitive effects, as some studies have demonstrated in models with diabetes and metabolic syndrome [22] [23] [24] .
In general, the consumption of foods rich in calcium is lower than the recommendation of the Food Guide for the Brazilian Population [18] .
This change in dietary pattern may play an important role in the development of cardiovascular diseases. When analyzing consumption of dairy products according to recommendations of Food Guide for the Brazilian Population, no significant difference between groups was identified. However, although there was no percentage difference, the consumption found was 50% below the recommendation in a number of servings and corroborates with the BRAZOS (Brazilian Osteoporosis Study) [13] study that indicates the low consumption of dairy products in Brazil (Table 5) .
Many dairy components can contribute to the beneficial effects on body weight and fat. Milk and particularly whey appear to be insulin tropic when given in a single meal. Medium chain fatty acids improve insulin sensitivity, whey proteins, amino acids, medium chain fatty acids, and especially calcium [15] . The recent study of 18438 eutrophic women investigated how dairy intake was associated with a change in weight and risk of overweight or obesity during an average follow-up of 11 years. In this period, 8238 women became obese and overweight. There was a lower risk of becoming obese or overweight of high-fat dairy products intake. A higher intake of total dairy products may be of importance in preventing weight gain in middle-aged women who are initially of normal weight [8] .
Characteristics
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On the other hand, results of a recent meta-analysis reflect that the consumption of dairy products was not positively related to changes in body weight where no significant association could be observed for the risk of weight gain. The only yoghurt showed some evidence for a beneficial effect, where greater intake was inversely associated with reduced risk of obesity, changes in body weight or waist circumference and association were positive for each increase in cheese consumption [25] .
The National Health and Nutrition Examination Survey examined the association between calcium intake and hypertension among 14,408 obese adults. Calcium intake was significantly lower for the hypertensive group compared to the normotensive group especially among obese women (20-44 years) and among non-diabetic obese adults. A significant inverse relationship was detected where calcium intake and the likelihood of hypertension was stronger among women compared to total sample, including all obese adults [26] .
The biological mechanisms associate calcium and hypertension is not yet clear, but may involve calcium-mediated effects on circulating calcemic hormones that influence vascular changes. Dairy products intake was associated with the lower blood pressure due presence of calcium and Vitamin D as well as milk peptides, may exert a beneficial effect on blood pressure by inhibiting angiotensin I converting enzyme, modulating endothelial function or affecting body weight. On the other hand, was analyzed low calcium in the diet as a possible mechanism for raising blood pressure [5] .
In a similar study, 77 obese (76.6% of women) with a mean age of 44 years have submitted an evaluation of nutritional status and food consumption only 26.0% had adequate calcium intake. The most common comorbidities were hypertension (72.4%); type 2 DM (32.9%) and dyslipidemia (18.4%) [27] .
The cross-sectional MABAT study, based on a sample of 3246 individuals aged 25-64 years (1411 were females), divided by BMI confirmed an inverse relationship between dietary calcium intake and obesity among females. The group of women with a waist circumference below 88 cm had significantly higher calcium intakes than those with the higher circumference. This association was related only to milk intake and not to other dairy products [28] .
The recommendation of calcium intake varies according to age groups and life cycles, being especially increased in adolescence when there is bone growth and mineral deposit grow and in periods when intestinal absorption of nutrient is decreased when the rate of bone resorption is raised as in postmenopause [5, 25] . Although skeleton functions as a mineral reserve for maintenance of extracellular fluid concentrations, deficiency in cellular and tissue levels are rarely found. Whatever reduction of this reserve, there may be impairment of bone resistance. It should be considered that in addition to the loss of bone mass expected in adulthood, changes that occur during menopause, such as decreased calcium intake and reduced physical activity, may increase the risk of fractures [13] .
According to the Food Guide for the Brazilian Population [17] (Table 6 ), intake of three glasses of milk per day is sufficient to meet calcium intake needs of adult women. However, consumption of calcium in Brazil is extremely low. According to data obtained by BRAZOS [13] , when evaluating calcium intake among 2,420 individuals over 40 years, 90% of interviewees consumed slightly more than 30% of recommendations of Dietary Reference Intake for Calcium and Vitamin D [29] and only 6% did make use of supplements.
It is important to emphasize determination of the Codex Alimentarius [30] for definition of a rich food source. The food must have at least twice the value of the "source" as 240 mg of Ca/100 g, 120 mg of Ca/100 mL, 80 mg of Ca/100 kcal or, still, 240 mg of Ca/portion. Even low-fat and low-fat milk are rich in calcium. Dairy products, such as yoghurt and white cheese, have a same nutritional profile as milk. Regular consumption of dairy at any stage in course of life should be encouraged in order to ensure adequate intake of calcium. 
Conclusions
This study revealed a relevant, low intake of these foods in both groups. The positive association between metabolic syndrome and obesity in women was observed. However, no association was found between dairy consumption and the presence of the MetS in each individual component of the syndrome. It was verified that there was no positive association between deficient consumption of dietary sources of calcium and obesity. There was a significant difference in the consumption of yoghurt and canned fish between groups.
These findings justify a more in-depth analysis of low consumption and the prevalence of MetS criteria.
It becomes an evident need for guidance in nutritional education to stimulate consumption of calcium sources of higher bioavailability as part of an adequate diet.
